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Presentation Notes
Background notes:


The BCG is a descriptive model that predicts biological response to increasing levels of stress.

The BCG  is based on longstanding, accepted science – in the field of aquatic ecology and  bioassessment  methods.

Technical Underpinnings -predictable and measurable patterns of biological response to increasing levels of stress – common empirical observations in  different parts of the country, regardless of method.



What is the BCG?

The Biological Condition Gradient is a scientific framework
for determining biological response to anthropogenic stress

" | ongstanding, accepted science g
" Measurable and predictable :5
* Based on biological data 5
» Allows for regionwide assessments & é
comparisons on a level playing field >
= Must be calibrated by region, stream class Stress

= Provides an effective means to communicate
biological conditions to resource managers & the public
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Presenter
Presentation Notes
Once a BCG is developed regionally, scores can be compared nationally.  So once calibrated our Piedmont BCG can be compared to other BCGs across the country.  We can evaluate changes in our region against those in Maine or the Columbia Estuary in Washington.


What is the BCG?

Levels of Biclogical Condition

MNatural structura functional, and
taxonomic integrity 1s preserved.
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ecosystem level functions are fully
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tnlnasu} some highly gensitive
taxa shifts in relative’ abundance:;
ecosystem level functions fully
mainfaned.

Moderate changes in structure due
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taxa, ecosystem functions largely
maintaned.

Sensitive taxa markedly dimimished;
I'IEEICI.IDLIS unbalanced |
Istribution of major taxonomic
groups; ecosystem function shows
reduced complexity & redundancy.

Extreme changes in structure and
osystem function; wholesale.
changes in taxonomic composition;
extreme alterations fromnormal

densities.

Increasing Level of Stress > .



Example BCG LEVEL 2

Natural structural, functional, and taxonomic integrity is preserved

/‘ Minimal changes In
= structure & function

_ . Moderate changes in structure &
Biological evident changes in function
Condition

Major changes in structure &
moderate changes in function

Increasing Level of Stress >
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Sensitive Organisms in Montgomery

County’s Headwater Streams
Mayflies Stoneflies Caddisflies
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Presentation Notes
For example, for organisms that are sensitive to pollutants such as these aquatic insect larvae, you would expect to find them in conditions of no or minimal human disturbance and observe decreased presence with increasing pollution.

These organisms are typically found in conditions similar to what you see in  streams comparable to BCG levels 1, 2 and, with some reduction in number and perhaps most sensitive missing, BCG 3.



Example BCG LEVEL 4

Natural structural, functional, and taxonomic integrity is preserved

Minimal changes in structure and function

Evident (e.g. measurable) changes in

ctriirtiira anA minimal ~rhannac in

| Moderate changes in
Biological Zr structure, some changes
Condition In function

Major changes in structure &
moderate changes in function

Increasing Level of Stress >



Craneflies

Blackflies



http://mddnr.chesapeakebay.net/mbss/dp_2k/RKGR-107-R-2002-2.jpg�

Example BCG LEVEL 5-6

Natural structural, functional, and taxonomic integrity is preserved

Minimal changes in structure and function

Evident (e.g. measurable) changes in
structure, minimal changes in function

Moderate changes in structure &

Biological some changes in function

Condition _ _
- I\/Iajor Changes INn structure &

~) moderate changes in function

Severe changes .....

Increasing Level of Stress >



Drainage from a
Shopping Mall
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Presentation Notes
Downstream of a shopping mall, storm sewer outlet.

http://mddnr.chesapeakebay.net/mbss/dp_2k/ROCK-107-R-2003-770.jpg�

How was the BCG Developed?

Ecoregions form viable
classification strata to "
calibrate BCG

13



How was the BCG Developed?

Stream size or reach gradient-type stratiﬁcation ;
should also be considered in BCG development

R g |


http://mddnr.chesapeakebay.net/mbss/dp_2k/BRIG-111-R-2000-01_0876.jpg�
http://mddnr.chesapeakebay.net/mbss/sa_pb.cfm?sitepic=SENE-101-R-2009-1�
http://mddnr.chesapeakebay.net/mbss/dp_2k/BRIG-307-R-2000-01_0796.jpg�

How was the BCG Developed?

BCG Calibration

I Assemble Data I
I Data Analysis/Manipulation I

Identify
Workshop Calibration Workshop
Participants

Review taxa and assign attributes

o
g Review taxa lists & classify
I Develop Decision Model | E sites into BCG tiers
H
<
Test and No
Review Model: ]
Adequate

Performance?

Determine rules that relate

taxa occurrence & abundance,
Calibrated BCG Model with taxa attributes, & BCG tiers

Narrative Decision Rules for
Assigning Sample Sites toTiers

Yes
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How will we use the BCG?

Better describe conditions within County streams
Show the degree of sensitivity within a watershed

|dentify high quality waters that are at risk & require
additional protections

Detect stream resource declines earlier to protect existing
conditions

Indicate ecological improvement through restoration
and/or improved stormwater management practices

Provide a measure of success for CIP and MS4 projects


Presenter
Presentation Notes
When deciding to pursue a BCG we identified 6 goals.  Our “wish list” 

Two groups of goals: 

	1.  What should we protect are we successful?(Goals 1-4)
	
	2.  Measure the impact of restoration/improvements (Goals 5-6)


How will we use the BCG?

= |Bl categories too broad
= BCG has better narratives

IBI can distinguish BCG tiers IBI cannot distinguish BCG tiers
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Better Describe Narrative Conditions

IBI wasn’t cutting it, categories too broad

Our IBI COULD NOT distinguish BCG tiers.  Thus far, the BCG has allowed us to better communicate our narrative stream conditions to decision makers.  Painted a better picture of the condition of TMC than the IBIs alone.


How will we use

Goal # 2: Show the

degree of sensitivity
within a watershed

* BCG levels consistently
predict taxa richness of
sensitive taxa

= Can be used to indicate
sensitivity of watershed
when applied to many
sites
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Presentation Notes
BCG levels predict the taxa richness of sensitive taxa consistently.

When applied to many sites this can be used to indicate the sensitivity of  the watershed


How will we use the BCG?

Goal # 3: Identify high quality waters that are at risk & require
additional protections

Natural structure and function of biotic community

i\
N} Minimal changes in structure &

ction
Evident changes in structure

and minimal changes in

— nction
o / Moderate changes in

structure & minimal
changes in function

>

Biological

Major changes in structure
& moderate changes in
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Increasing Level of Stress >
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Talking  Points:

The purpose of this descriptive framework is to provide an ecologically based model for communication of biological condition.   The descriptive, incremental gradient should enable more precise information about current conditions.

“Fly in:”  
By more accurately characterizing the condition  of waterbody – with quantitative  measures – able to set  thresholds that are more protective and prevent the waterbody from slipping from excellent to fair before management action initiated.




How will we use the BCG?

Goal # 3: Identify
high quality waters
that are at risk &
require additional
protections

Example: PA Freestone Streams
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Figure 17. |Bl scores for 52 samples plofted against the average assigned TALU
workshop tier and coded according to sample typ2.  Courtesy of B. Chalfont, PADEP
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3. Indicate which streams are at risk:

High quality “reference” streams are at greater risk for degradation.  See example and next slide about impervious


How will we use the BCG?

Goal # 4: Detect
stream resource
declines earlier to
protect existing
conditions

= Even very low levels of
impervious show
impacts to the BCG

BCG vs. Impervious
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Presentation Notes
The graphs shown are from the original "mini" BCG.  Very low levels of impervious showed impacts to the BCG.  It has since been refined and the �BCG detects increased stress at very low levels.   

BCG detects differences between pre and post construction conditions that the Montgomery County IBIs cannot. 


.

How will we use the BCG in the
Future?

Goal # 5: Indicate ecological improvement through
restoration and/or stormwater management practices

" Success showing before changes between pre and post
construction declines in Montgomery County’s Special
Protection Areas

Goal # 6: Provide a measure of success for CIP and
MS4 projects

= Are we getting our money’s worth?

22
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Presentation Notes
Thus far, IBI hasn’t been very successful in showing improvement after restoration  improvements to the stormwater system.  
The BCG reacts to small changes in community composition more quickly than IBI and may serve as a better tool to measure success for restoration and stormwater retrofits


How do BCG & IBI compare?
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Presentation Notes
We intend to continue to use our IBI and present results of BCG alongside



How do BCG & IBI compare?

* BCG results are very similar to IBI

* BCG appears to better characterize streams
with larger drainage areas

" Plots trends more confidently
= Finer scale, but less noise in results

= Shows more strongly that developed sites are
less resilient to recover from major impacts




How do BCG & IBI compare?
Cabin Branch

Response to
Drought of
2002/2003

1Bl )

3.5

BCG 2.5

Response to
Drought of
2006/2007

R.‘

Cabin Branch development
initiated in winter
2011. Includes impacts from

Hurricane Irene/Tropical Storm

Lee (2" |largest flows seen in
many MD Stream Gages)
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How do BCG & IBI compare?

Cabin Branch

Hurricane Irene/Tropical Storm Lee

USG5 81644338 CABIN BRANCH HEAR BOYDS, HOD

2884488 ]
1864.88

188,88

18.84

1.88

Discharge, cubic feet per second
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Aug Aug Aug Aug Sep Sep Sep Sep Sep Sep Sep Sep
25 27 29 31 a2 a4 86 ag 18 12 14 16
2811 2811 2811 2811 2811 2811 2811 2811 2811 2811 2811 2011

Hedian daily statistic {11 years) == Period of approved data
— Discharge B Heasured discharge



How do BCG & IBI compare?

Decline after developments
initiate: Hunt/Lion Den Property Decline after several developments initiate: Large debris dam formed,
Hunt/Miles Property (2 largest Allnutt/Peach Orchard Estates, Briar Cliff degrading upstream
properties to be developed in Manor West, Cedar Ridge Community Church habitat and serving as a
this drainage area) Includes drought conditions of the early 2000s. fish blockage.
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Conclusions

Another tool for the tool box
Better communication tool
Has limitations to consider

Scientifically robust and well documented

28
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Presentation Notes
An excellent tool for biologists and regulators�just be sure to understand limitations 

Not a magic bullet 
Biological data is still plagued with challenges 
Study design is important  
Recognize limitations

There are numerous peer reviewed documents reviewing both the process and BCG itself.

�


Questions?
MORE INFO

Montgomery County Dept of Environmental Protection
255 Rockville Pike, suite 120

Rockville, MD 20850
www.montgomerycountymd.gov/dep

Jenny St. John
Senior Water Quality Specialist

240-777-7740 office 301-674-8348 mobile
Jennifer.St.John@montgomerycountymd.gov

Ken Mack
Water Quality Specialist
240-777-7729 office 240-328-8090 mobile
Kenny.Mack@montgomerycountymd.gov

RIS DEPARTMENT OF

ENVIRONMENTAL
— PROTECTION

MONTGOMERY COUNTY » MARYLAND
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